
AV-l785

B.Sc. (Part-III) Semester-V ExaninatioD
CHEMISTRY

Time : Three Hoursl [Maximum Marks : 80

Note :-(l) Question No. I is compulsory.

(2) Solve ONE question from each unit.

(3) Draw diagrams aid give equations wherevcr necessary.

(4) Use of calculator is allo*'ed.

l. (A) Fin in the blanks : 2

(i) Triplet states have _ life time than that of singlet state.

(ii) A chromogen without _ carr trcver act as a dye.

(iii) The ligand that has two or more donor atoms for bondi[g is called __.
(iv) The chemical substances used to lower down malarial fever are called _.

(B) Select proper answcr from the givcn altematives : 2

(i) Alizarin is :

(a) Direcr dye (b) Ingrain dye

(c) MordaDt dye (d) Vat dye

(ii) Which of the following lines are not Raman lines ?

(a) Antistokes line (b) Balmer lines

(c) Stokes lincs (d) Rayleigh lines

(iii) The value of resultant spin quantum number s for triplet state cnergy level is :

(a) 3 (b) I

(c) 0 (d) 2

(iv) Substitution of an electrophile in pynole occurs at position number :

(a) 3 and 4 (b) 3

(c) 2 (d) I

(C) Answer in ONE sentence : 4

(i) Define quantum yield.

(ii) What type of molecules give rotational spectra ?

(iii) What is the name of Thinm ?

(iv) what is crystal field splitting energy ?
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UNIT-I

2, (A) I)efine the folloq'ing te.ms I 4

(i) Ligand

(ii) Coordination \umber.

(B) What are inner and outer orbital octahedral complexes ? Explam with suitable examples'
4

(C) Give the postulates of Werner's theory. Explain its applications to [Co(NH3)6]C13.
4

OR

3. (P) Iixphh EAN concept. Calculate EAN jn the following '. 4

(D [e! (Mr])6ln*

(ii) [Fe (HrO)6]']-

(Q) What are Chelates ? Give example of bidenlate compounds. 4

(R) Iixplain electronic structure and magnetic property in the (i) [Co(NHr)u]r' and
(ii) [Fe(ll,O)u]r'. 4

UNIT-II
4. (A) t,xplain the factors affectirg the magnilude of crystal field splitting energy (Au) in

octahedral complexes. 4

(B) Calculate the CFSE oi the following complexes , 4

(i) [Mn(ll,0)6]1'
(ii) [coF6]l

(C) what is an Orgel diagram ? Draw Orgel diagram for drand d'qoctahedral complexes.
4

OR

5. (P) Iixplain electronic speclra of [T(H.O)6]1 . 4

(Q) Iixplain high spin and low spin complexes on the basis of ,\o and pairing energ). 4

(R) ,trrrange the following ligands in the increasing order of their splitting electrostatic
crystal field: 4

(i) cN , NH., Cl , r'r,o

(ii) F', cl-, r. Br

UNIT-III
6. (A) (iive the synthesis ol following .. 4

(i) Pyridine fron acctylene

(ri) Pyrrole from succinimides.

(B) F.xplain why pyridine is more basic than pyrrole. 4
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(C) Complete the following rcaotions :

(i) cHr Li + Hzo 

--+ 
?

-o-
(ii) CHr -Mg-Br - c-u,------c-u, 

-+ 
? H)o 

r ? + ?

OR

(P) Discuss the orientation of electrophilic substitution in pyrrole.

(Q) Complere the following reactions :

4

4

4

1

(i)
.I-l\i-

w
H

Fumming
+ H2SO4

(i1) + 2 SOzCI:

(R) What happens when :

(i) Methyl magnesium bromide is trcated with formaldehydes

(ii) Melhyl lilhium is treated with acetotre ?

UNIT_IV
8. (A) Explain :

(i) Ingrain dye

(ii) Disperse dye.

(B) What are sulpha drugs ? Give the synthesis of sulphanilamide.

(C) Give the synthesis and uses of malathion.

OR

9. (P) What are antimalarial drugs ? Cive the synthesis of chloroquine

(Q) Give the synthesis aDd uses ofAlizarin.
(R) Explain :

(i) Fungicides

(ii) Rodenticides.

UNIT_V
10. (A) Explain energy $ansfq process iu photosensitized reactions.

(B) State and explain Lamben-Beer's Law
(C) Draw Jablonski diagram and explain the terms :

(i) lnte! System Crossing (lSC)

(ii) lntemal Cooversion (lC).

OR
wPz E2E2 3
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11. (P) Explain primary and secondaly processes involved in Photochemical reoctions 4

(Q) What are photosensitized reactions ? Give two examples. 4

(R) Stare the law of Pholochemical equivalence. Calculate the cnergy of one einstein of a

light of wavelength 3000 A.

(GivenN:6.023 x l0!, h:6.62 " l0ra J.sec and c= 3 x l03msec') 4

T,INIT-VI

12. (A) Explain the terms : 4

(i) Zero point energy

(ii) Force constant.

(B) Gire the seleclion rulc for the fotlowing transition ; 4

(i) Pure rotational

(ii) Pure vibrational

(iii) Rotational Raman

(iv) Vibrational Raman.

(C) Intemuclear distance in HF molecule is 0.092 nm. Calculate moment ol inertia of Hl'
molecule-

(Given : MH = 1.00 amu, MF = 19.00 amu, I amu = 1.66 " l0r? kg) 4

OR

13. (P) Explain the formation ofRayleigh, Slokes and Antistokes lines in the Raman spectrum
of molecule on the basis of quantum theory. 4

(Q) Calculate the vibrational degree of freedom for CO, and HrO. 4

(R) Explain with examples .. 4

(i) Microwave active molecules

(ii) Microwave inactive molecules.
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